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Cognitive mapping 
Rob Kitchin and Scott Freundschuh 
Cognitive mapping is a process composed of a series of psychological trans-
formations by which an individual acquires, stores, recalls, and decodes 
information about the relative locations and attributes of the phenomena 
in his everyday spatial environment. 
(Downs and Stea, 1973: 7) 
Introducing cognitive mapping 
Cognitive mapping concerns how we think about space, and how those 
thoughts are used and reflected in human spatial behaviour (Downs and 
Stea, 1973). Like all animals, humans move in and through space: from 
toddling around the house to negotiating the playground and the neigh-
bourhood; from travelling to work, planning a shopping excursion, to 
visiting relatives in a distant city. Spatial behaviour is thus central to our 
everyday lives. In order to traverse space we make hundreds of complex 
spatial choices and decisions, in most cases without any reference to sources 
such as maps, instead relying on our knowledge of where places are. ~ 
necessitY' ofunderstanding space is reflected in hurnanactivities that atten:pt 
tO-·~Qi~;I~;:;;.J:licate spatial information effectively tO people in Spaces With 
~Ektuheyare unfamiliu. For example, over thousands of years, humans 
have employed cave paintings, three-dimensional models, maps constructed 
of various natural materials (sticks, shells, rocks, sand) and man-made 
materials (paper, mylar, ink), satellite images, computer-generated worlds, 
and virtual environments to communicate spatial relations Oacobson, 1999; 
Blaut, 1999). 
ognitive mapping research seeks to comprehend how we come to under-
rand spatial relations gained through both primary experience and secondary 
edia (e.g., maps). In other words, how people learn, process and use spatial 
information that relates to the environment that surrounds them. There are 
a number of research questions of practical importance that are of interest 
to explorations of cognitive mapping. Some of the more obvious questions 
include 'how are new routes learned?', 'how are routes between two loca-
tions remembered?', 'how are distance and direction estimates made?', 'how 
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a r e  r e l a t i v e  l o c a t i o n s  b e t w e e n  p l a c e s  l e a r n e d ? ' ,  ' h o w  a r e  m a p s  i n t e r p r e t e d  
a n d  u s e d  f o r  l o c a t i o n  a n d  n a v i g a t i o n  t a s k s ? ' ,  a n d  ' h o w  i s  s p a t i a l  k n o w l e d g e  
r e l a t e d  t o  s p a t i a l  b e h a v i o u r ? ' .  C o g n i t i v e  m a p p i n g ,  t h e n ,  i s  a  c o m p o n e n t  o f  
t h e  b r o a d e r  f i e l d  o f  s p a t i a l  c o g n i t i o n  r e s e a r c h  - r e s e a r c h  t h a t  c o n c e r n s  t h e  
u n d e r s t a n d i n g  o f  s p a t i a l  t h o u g h t  p e r  s e .  S p a t i a l  c o g n i t i o n ,  i n  t u r n ,  i s  a n  
i m p o r t a n t  s u b - p a r t  o f  c o g n i t i o n  p e r  s e ,  a n d  i t s  u n d e r s t a n d i n g  i s  t h o u g h t  t o  
b e  c e n t r a l  t o  u n d e r s t a n d i n g  ' l e a r n i n g  a n d  k n o w i n g '  i n  g e n e r a l  ( J o h n s o n ,  
1 9 8 7 ;  L a k o f f ,  1 9 8 7 ) .  
A s  d e t a i l e d  i n  t h e  l i t e r a t u r e  ( f o r  e x a m p l e ,  s e e  K i t c h i n  1 9 9 4 ) ,  t h e  t e r m s  
' c o g n i t i v e  m a p p i n g '  a n d  ' c o g n i t i v e  m a p '  a r e  n o t  w i t h o u t  t h e i r  p r o b l e m s .  
T h e  t e r m  ' c o g n i t i v e  m a p p i n g '  h a s  b e e n  u s e d  i n  t h r e e  d i f f e r e n t  w a y s .  F i r s t  
a s  a  d e s c r i p t i v e  t i t l e  f o r  t h e  f i e l d  o f  s t u d y  t h a t  i n v e s t i g a t e s  h o w  p e o p l e  
l e a r n ,  r e m e m b e r  a n d  p r o c e s s  s p a t i a l  i n f o r m a t i o n  a b o u t  a n  e n v i r o n m e n t .  
S e c o n d ,  i t  h a s  b e e n  u s e d  a s  a  d e s c r i p t i v e  p h r a s e  f o r  t h e  p r o c e s s  o f  t h i n k i n g  
a b o u t  s p a t i a l  r e l a t i o n s .  T h i r d ,  i t  h a s  b e e n  u s e d  a s  a  d e s c r i p t i v e  n a m e  f o r  a  
m e t h o d o l o g i c a l  a p p r o a c h  t o  u n d e r s t a n d i n g  c o g n i t i o n  i n  g e n e r a l ,  c o n s i s t i n g  
o f  t h e  c o n s t r u c t i o n  o f  ' m a p s '  o f  c o g n i t i v e  p r o c e s s e s  ( e . g . ,  S w a n  a n d  N e w e l l ,  
1 9 9 4 ) .  S i m i l a r l y ,  t h e  t e r m  ' c o g n i t i v e  m a p '  h a s  b e e n  u s e d  i n  a  v a r i e t y  w a y s ,  
n e a r l y  a l l  r e l a t i n g  t o  a  p e r s o n ' s  k n o w l e d g e  o f  s p a t i a l  r e l a t i o n s .  T o l m a n  
( 1 9 4 8 ) ,  t h e  o r i g i n a t o r  o f  t h e  t e r m  ' c o g n i t i v e  m a p ' ,  h y p o t h e s i z e d  t h a t  w e  
c o n s t r u c t  a  m a p - l i k e  r e p r e s e n t a t i o n  ( i . e . ,  a  c o g n i t i v e  m a p )  w i t h i n  t h e  ' b l a c k  
b o x '  o f  t h e  n e r v o u s  s y s t e m ,  w h i c h  i s  t h e n  u s e d  t o  g u i d e  o u r  e v e r y d a y  m o v e -
m e n t s .  I n  t h i s  i n s t a n c e ,  t h e  r e p r e s e n t a t i o n  i s  s t r u c t u r e d  i n  t h e  s a m e  w a y  
a s  a  c a r t o g r a p h i c  m a p .  T h e  i m p l i c a t i o n ,  t h e n ,  i s  t h a t  t h e  c o g n i t i v e  m a p  
a c q u i r e s  E u c l i d e a n  p r o p e r t i e s  w i t h  r e p e a t e d  e n v i r o n m e n t a l  e x p e r i e n c e .  S o ,  
' c o g n i t i v e '  m a p  w a s  u s e d  b y  T o l m a n  a s  a n  e x p l i c i t  s t a t e m e n t ,  w i t h  s p a t i a l  
k n o w l e d g e  f u n c t i o n a l l y  a n d  r e p r e s e n t a t i o n a l l y  e q u i v a l e n t  t o  a  m a p  ( a l s o  s e e  
O ' K e e f e  a n d  N a d e l ,  1 9 7 8 ) .  T h e  t e r m  h a s  a l s o  b e e n  u s e d  a s  a n  a n a l o g i c a l  
d e v i c e  w h e r e  s p a t i a l  k n o w l e d g e  i s  a s s u m e d  t o  b e  l i k e  a  c a r t o g r a p h i c  m a p  
( L e v i n e  e t  a l . ,  1 9 8 2 ,  K u i p e r s ,  1 9 8 2 ) ;  a n d  a s  a  m e t a p h o r i c a l  d e v i c e  t o  l a b e l  
s p a t i a l  k n o w l e d g e  a s  f u n c t i o n a l l y  e q u i v a l e n t  t o  a  m a p  - w e  a c t  a s  i f  w e  
h a v e  a  m a p - l i k e  r e p r e s e n t a t i o n  i n  o u r  m i n d s ,  a l t h o u g h  i t  i s  a c k n o w l e d g e d  
t h a t  h e r e  ' m a p '  i s  a  h y p o t h e t i c a l  c o n s t r u c t  ( M o o r e  a n d  G o l l e d g e ,  1 9 7 6 ;  
N e w c o m b e ,  1 9 8 5 ;  S i e g e l  a n d  C o u s i n s ,  1 9 8 5 ) .  F i n a l l y ,  i n  s o m e  c a s e s  t h e  
t e r m  ' c o g n i t i v e  m a p '  h a s  b e e n  u s e d  a s  a  d e s c r i p t i v e  t e r m  f o r  a  c o n c e p t u a l  
d r a w i n g  o f  a n  i n d i v i d u a l ' s  c o g n i t i v e  p r o c e s s e s  a n d  i s  t h e  o u t c o m e  o f  t h e  
m e t h o d o l o g i c a l  p r o c e s s  o f  c o g n i t i v e  m a p p i n g  ( t h i r d  d e f i n i t i o n  a b o v e ) .  I n  
t h i s  b o o k ,  w e  u s e  t h e  t e r m  ' c o g n i t i v e  m a p p i n g '  a s  a  d e s c r i p t i v e  t i t l e  f o r  
t h e  f i e l d  o f  s t u d y  c o n c e r n e d  w i t h  u n d e r s t a n d i n g  s p a t i a l  t h o u g h t  a n d  ' c o g n i -
t i v e  m a p '  t o  d e n o t e  a  p e r s o n ' s  s p a t i a l  k n o w l e d g e  o f  t h e  e n v i r o n m e n t  
r e g a r d l e s s  o f  f o r m .  
S u r p r i s i n g l y ,  c o g n i t i v e  m a p p i n g  r e s e a r c h  i s  a  r e l a t i v e l y  r e c e n t  e n d e a v o u r .  
W h i l s t  t h e r e  w e r e  i s o l a t e d  s t u d i e s  s u c h  a s  T r o w b r i d g e  ( 1 9 1 3 )  a n d  H a r d y  
( 1 9 3 9 ) ,  t h e  v a s t  m a j o r i t y  o f  r e s e a r c h  h a s  t a k e n  p l a c e  o v e r  t h e  c o u r s e  o f  t h e  
p a s t  f o r t y  y e a r s .  T h i s  r e s e a r c h ,  i n i t i a t e d  b y  t h e  s e m i n a l  w o r k  o f  K e v i n  L y n c h  
( 1 9 6 0 ) ,  i s  U n U S l  
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Cognitive mapping 3 
(1960), is unusual in that it has always been multidisciplinary (although 
not always interdisciplinary) in character. Although psychology, particu-
larly cognitive and developmental psychology, has tended to dominate 
theoretical and empirical studies, other disciplines, notably geography, but 
also planning, architecture, anthropology, computer science, information 
science, cognitive science and neuro-psychology have made significant contri-
butions. 
A reflection of its multidisciplinary character is that just five years after 
the publication of Lynch's book, representatives from ten separate disci-
plines met at the 1965 Association of American Geographers' conference 
in Columbus, Ohio, to present research concerning the links between spatial 
thought and spatial behaviour. This meeting ultimately led to the estab-
lishment of the Environmental Design & Research Association (EDRA) and 
to the beginning of the cross-disciplinary journal, Environment and Behavior 
(1969) (Kitchin et al., 1997). These links continued to develop in the early 
1970s leading to the publication of a number of edited collections with a 
cross-disciplinary range of authors (e.g., Downs and Stea, 1973, 1977; 
Moore and Golledge, 1976). However, it is fair to state that at this time 
links were more usually forged through disciplines approaching psychology, 
and using psychological thought and techniques, than vice versa (Garling 
and Golledge, 1993). During the late 1970s, links started to unravel -
mainly due to crises in confidence in behavioural geography (under which 
most geographic, cognitive mapping research was conducted). Behavioural 
geography was criticized by humanists for being mechanistic and dehu-
manizing, and by structuralists for failing to acknowledge the broader social 
and cultural context in which decision-making operated (namely capital 
relations). While some links remained in place, notably through the work 
of Golledge, it was not until the early 1990s that multidisciplinary links 
were extensively re-forged, leading to range of interdisciplinary research, 
notably between geographers and psychologists. Instrumental in this 
process has been the National Science Foundation funded National Center 
for Geographic Information and Analysis (NCGIA). During the ten years 
of the NCGIA's existence, the Center has sponsored and funded cross-
disciplinary research through its many research initiatives including 
Languages of Spatial Relations, Spatial-Temporal Reasoning, Multiple 
Representations, User-Interface Design, Common-Sense Geographic Reason-
ing, Scale and Cognition in Geographic Space, Dynamic Representations, 
and Multiple Modalities and Multiple Reference Frames for Spatial 
Knowledge. Many of the authors in this collection have taken part in these 
initiatives, and are now engaged in interdisciplinary research. 
Theoretically and empirically, cognitive mapping research has come a 
long way in the last forty years, and a number of core sub-fields are 
discernible - some of these are reflected in the chapter titles in this book. 
Throughout this period a number of specific theories relating to processes 
of spatial thought have been developed, tested and refined. For example, 
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t h e r e  h a s  b e e n  a  l o n g  r u n n i n g  d e b a t e  a s  t o  h o w  p e o p l e  l e a r n  a  n e w  e n v i -
r o n m e n t  ( s e e  C h a p t e r  5 ) .  S o m e  r e s e a r c h e r s  s u g g e s t  t h a t  a  l a n d m a r k - b a s e d  
s t r a t e g y  i s  u s e d  i n  w h i c h  d i s t i n c t i v e  f e a t u r e s  i n  t h e  e n v i r o n m e n t  c a n  b e  
u s e d  t o  p r o v i d e  c o g n i t i v e  c u e s  a r o u n d  w h i c h  o t h e r  i n f o r m a t i o n  i s  a n c h o r e d  
( e . g . ,  C o u c l e l i s  e t a ! . ,  1 9 8 7 ) .  O t h e r s  f a v o u r  a  p a t h - b a s e d  s t r a t e g y  o f  l e a r n i n g  
( e . g . ,  G a r l i n g  e t a ! . ,  1 9 8 1 )  o r  a  p r o c e s s  o f  r e c o g n i z i n g  v i s t a s  ( C o r n e l l  a n d  
H a y ,  1 9 8 4 ;  s e e  C h a p t e r  5 ) .  S i m i l a r  d e b a t e s  r e l a t e  t o :  l e v e l s  a n d  d e v e l o p -
m e n t  o f  s p a t i a l  k n o w l e d g e  ( s e e  C h a p t e r J ) ;  h o w  p e o p l e  m a k e  s p a t i a l  d e c i s i o n s  
( s e e  C h a p t e r  4 ) ;  h o w  p e o p l e  a c q u i r e  s p a t i a l  k n o w l e d g e  f r o m  s e c o n d a r y  m e d i a  
s u c h  a s  m a p s  ( s e e  C h a p t e r  6 )  a n d  v i r t u a l  r e a l i t y  ( s e e  C h a p t e r  7 ) ;  a n d  i n  
s m a l l - a n d  l a r g e - s c a l e  s p a c e s  ( s e e  C h a p t e r  8 ) ;  h o w  k n o w l e d g e  d e v e l o p s  a c r o s s  
t h e  l i f e - s p a n ,  p a r t i c u l a r l y  i n  e a r l y  c h i l d h o o d  ( s e e  C h a p t e r  9 )  a n d  o l d  a g e  
( s e e  C h a p t e r  1 0 ) ;  k n o w l e d g e  f o r m  ( w h e t h e r  k n o w l e d g e  i s  h e l d  i n  i m a g i n a l  
o r  p r o p o s i t i o n a l  f o r m )  a n d  w h a t  l a n g u a g e  c a n  r e v e a l  a b o u t  s p a t i a l  k n o w -
l e d g e  ( s e e  C h a p t e r  1 1 ) ;  k n o w l e d g e  s t r u c t u r e  ( w h e t h e r  k n o w l e d g e  i s  
s t r u c t u r e d  h i e r a r c h i c a l l y  o r  i n  a  n e t w o r k ) ,  b r a i n  l o c a t i o n  ( w h e r e  k n o w l e d g e  
i s  s t o r e d  w i t h i n  t h e  b r a i n  s t r u c t u r e  - h i p p o c a m p u s ,  p a r i e t a l  c o r t e x ) ,  a n d  
t h e  i n f l u e n c e  o f  c e r t a i n  i n t e r v e n i n g  f a c t o r s  s u c h  a s  g e n d e r  ( s e e  C h a p t e r  ~~.) 
a n d  v i s u a l  i m p a i r m e n t  ( s e e  C h a p t e r  1 3 ) .  
A l t h o u g h  c e r t a i n  m o d e l s  a n d  a s s o c i a t e d  u n d e r l y i n g  t h e o r i e s  h a v e  g a i n e d  
m o r e  e m p i r i c a l  a n d  a c a d e m i c  s u p p o r t ,  i t  i s  f a i r  t o  s a y  t h a t  t h e r e  i s  s t i l l  a  
p l u r a l i t y  o f  e x p l a n a t i o n s  a s  t o  h o w  w e  c o m e  t o  k n o w ,  p r o c e s s  a n d  u s e  s p a t i a l  
r e l a t i o n s  r e l a t i n g  t o  t h e  e n v i r o n m e n t  t h a t  s u r r o u n d s  u s .  
W h y  u n d e r t a k e  c o g n i t i v e  m a p p i n g  r e s e a r c h ?  
T h e r e  a r e  a  n u m b e r  o f  b o t h  t h e o r e t i c a l  a n d  p r a c t i c a l  r e a s o n s  f o r  c o n d u c t i n g  
c o g n i t i v e  m a p p i n g  r e s e a r c h .  A t  a  t h e o r e t i c a l  l e v e l ,  c o g n i t i v e  m a p p i n g  
r e s e a r c h  s e e k s  t o  e x p l a i n  f u n d a m e n t a l  q u e s t i o n s  c o n c e r n i n g  s p a t i a l  k n o w -
l e d g e  a c q u i s i t i o n ,  s p a t i a l  p r o c e s s i n g ,  a n d  h o w  s p a t i a l  u n d e r s t a n d i n g  i s  
r e a l i z e d ,  a n d  s p a t i a l  c h o i c e s  a n d  d e c i s i o n s  a r e  m a d e .  A t  a  b a s i c  l e v e l ,  i t  i s  
c o m m o n l y  u n d e r s t o o d  t h a t  s p a t i a l  b e h a v i o u r  - d a i l y  n a v i g a t i o n ,  s u c h  a s  
r o u t e s  c h o s e n  ( w a y f i n d i n g ) ,  a n d  a l s o  d e c i s i o n s  c o n c e r n i n g  e v e r y d a y  a c t i v i -
t i e s  s u c h  a s  w h e r e  t o  s h o p  ( s e e  C h a p t e r  4 )  - i s  p r e d i c a t e d  u p o n  l e v e l s  a n d  
u s e  o f  s p a t i a l  k n o w l e d g e .  T h e r e f o r e  a n  u n d e r s t a n d i n g  o f  s p a t i a l  k n o w l e d g e  
n e c e s s a r i l y  l e a d s  t o  a n  u n d e r s t a n d i n g  o f  p e o p l e ' s  s p a t i a l  b e h a v i o u r .  
F u r t h e r m o r e ,  c o g n i t i v e  m a p p i n g  r e s e a r c h  p r o v i d e s  b a s i c  i n s i g h t s  i n t o  t h e  
w o r k i n g s  o f  t h e  m i n d ,  a n d  h o w  w e  l e a r n ,  p r o c e s s  a n d  r e m e m b e r  s p a t i a l  
a n d  n o n - s p a t i a l  i n f o r m a t i o n .  A s  s u c h ,  i t  p r o v i d e s  e v i d e n c e  t h a t  f e e d s  i n t o  
f u n d a m e n t a l  d e b a t e s  c o n c e r n i n g  k n o w l e d g e  a c q u i s i t i o n ,  k n o w l e d g e  f o r m  
a n d  s t r u c t u r i n g ,  a n d  m e n t a l  p r o c e s s e s .  
A t  a  p r a c t i c a l  l e v e l ,  c o g n i t i v e  m a p p i n g  r e s e a r c h  i s  t h o u g h t  t o  h a v e  a  
n u m b e r  o f  p o t e n t i a l  a p p l i c a t i o n s  ( s e e  K i t c h i n ,  1 9 9 4 ,  f o r  a  f u l l  r e v i e w ) .  T h e s e  
a p p l i c a t i o n s  v a r y  f r o m  t h o s e  t h a t  a r e  m o r e  c o n c e p t u a l  i n  n a t u r e  ( t h e  a p p l i -
c a t i o n  o f  i d e a s )  t o  t h o s e  t h a t  a r e  m o r e  c o n c r e t e .  A t  t h e  c o n c e p t u a l  e n d  o f  
~ 
f~ 
~ 
i  
: f  
L
~v 
.  
.  
.  
t h e  s c a l e  i t  i s  b e l i ,  
m a p p i n g  w i l l  p r o v  
t i o n ,  a n d  p r o f e s s i o r  
i f  w e  u n d e r s t a n d  l :  
m e n t s  w e  c a n  d e s i !  
r e t e n t i o n ,  t h u s  l e s !  
D o w n i n g ,  1 9 9 2 ) .  S  
c o n c e p t s  w e  c a n  p 1  
h e n d ,  . o r  w e  c a n  d e  
a t  u n d e r s t a n d i n g  E  
M o r e o v e r ,  i f  w e  k n  
c o m m i t  c e r t a i n  c r i  
s p a t i a l l y  t h i n k  a n d  I  
e f f i c i e n t  m e t h o d s  o J  
A t  t h e  m o r e  c o 1  
m a p p i n g  r e s e a r c h  c a  
i c a l l y - b a s e d  m e d i a  
i n - c a r  n a v i g a t i o n  s y  
v i s u a l  i m p a i r m e n t s ,  
( C h a p t e r  6 ) ,  i t  i s  
p r e h e n d  a n d  u s e  m a l  
t a t i o n  t h a t  w i l l  f a c i l  
u n d e r s t a n d i n g  o f  t b  
h e l p  f a c i l i t a t e  t h e  
E g e n h o f e r  a n d  G o l l  
1 9 9 6 )  a n d  o r i e n t a t i  
w h i c h  c a n  b e  u s e d  e  
e x p e r t s ) .  
A t  p r e s e n t ,  t h e o r e  
i s  p r a c t i c a l l y - o p e r a t i  
T h a t  i s  t o  s a y  t h a t  
t i c a l  a p p l i c a t i o n s ,  1  
d e v e l o p m e n t s .  T h e  s  
t i v e  c a r t o g r a p h y  n o '  
1 9 9 5 ) ,  a n d  r e s e a r c h  
d e s i g n  o f  o r i e n t a t i o t  
e t a ! . ,  1 9 9 8 ;  J a c o b s o  
T h i s  b o o k  
T h e  o r i g i n  o f  t h i s  b o ,  
M e e t i n g  o f  t h e  A s s o c  
T h e  f o c u s  o f  t h i s  s y r  
p r e t a t i o n ,  a n d  i t s  a i r r  
g a t h e r i n g  o f  r e s e a r c h !  
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the scale it is believed that an understanding of the process of cognitive 
mapping will provide insights th~t may improve u:b~n plannin~, educa-
tion, and professional searches (pollee, rescue). Here, It IS hypothesized that 
if we understand how people think about and interact in urban environ-
ments we can design environments that facilitate rapid learning and easy 
retention, thus lessening the likelihood of disorientation (Canter, 1977; 
Downing, 1992). Similarly, if we know how people understand geographic 
concepts we can produce geographic materials that are easier to compre-
hend, or we can determine methods to teach people to be more competent 
at understanding geographic material (Carling, 1978; Matthews, 1992). 
Moreover, if we know how people make spatial decisions about where to 
commit certain crimes (e.g., Canter and Larkin, 1993), or how people 
spatially think and behave when lost (see Chapter 5) we can determine more 
efficient methods of spatial search. 
At the more concrete end of the scale, it is believed that cognitive 
mapping research can provide insights that will improve technical, geograph-
ically-based media such as cartography, geographic information systems, 
in-car navigation systems, orientation and navigation aids for people with 
visual impairments, and signage placement. For example, as noted by Lloyd 
(Chapter 6), it is believed that an understanding of how people com-
prehend and use maps may lead to the developments in cartographic presen-
tation that will facilitate greater utility. Similarly, it is anticipated that an 
understanding of the most effective means of spatial communication will 
help facilitate the development of geographic information systems (see 
Egenhofer and Golledge, 1998), in-car navigation systems (e.g., Jackson, 
1996) and orientation and navigation aids (e.g., Golledge et al., 1998), 
which can be used efficiently and effectively by naive lay users (non-spatial 
experts). 
At present, theoretically-driven research far exceeds in quantity that which 
is practically-operationalized (Kitchin, 1994; Jackson and Kitchin, 1998). 
That is to say that whilst much research is motivated by potential prac-
tical applications, this research has been slow to feed into practical 
developments. The situation is slowly changing, with research from cogni-
tive cartography now starting to influence map design (see MacEachren, 
1995), and research relating to visual impairment starting to feed into the 
design of orientation and navigation aids for blind people (see Golledge 
et al., 1998; Jacobson and Kitchin, 1997). 
This book 
The origin of this book was a day-long symposium held at the 1997 Annual 
Meeting of the Association of American Geographers in Fort Worth, Texas. 
The focus of this symposium was cognitive mapping in its broadest inter-
pretation, and its aim was two-fold. First to bring together an international 
gathering of researchers to exchange ideas and foster research collaborations. 
'  
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S e c o n d  t o  e x a m i n e  r e c e n t  d e v e l o p m e n t s ,  e m p i r i c a l  r e s e a r c h  a n d  f u t u r e  d i r e c -
t i o n s  i n  c o g n i t i v e  m a p p i n g  r e s e a r c h ,  a t t e m p t i n g  t o  g a i n  a  c o h e r e n t  s u m m a r y  
o f  c o g n i t i v e  m a p p i n g  r e s e a r c h  a s  c u r r e n t l y  t h e o r i z e d  a n d  p r a c t i s e d .  T h e  
s y m p o s i u m  c o n s i s t e d  o f  t w e n t y - s e v e n  p a p e r s  d i v i d e d  i n t o  f i v e  s e s s i o n s ,  p l u s  
a  p l e n a r y  p a n e l  s e s s i o n .  T h e  p a p e r s  t h a t  w e r e  p r e s e n t e d  d e t a i l e d  a  w i d e  
r a n g e  o f  e m p i r i c a l  s t u d i e s  a n d  a d d r e s s e d  a  n u m b e r  o f  s u b s t a n t i v e  t h e o r e t -
i c a l  i s s u e s  a c r o s s  a  s p e c t r u m  o f  t o p i c a l  a r e a s :  
•  
s p a t i a l  a b i l i t i e s  
•  
d e v e l o p m e n t  
•  
i m a g e  a n d  n a r r a t i v e  l e a r n i n g  
•  
w a y f i n d i n g  
•  
v i r t u a l  w o r l d s  
•  
d i s a b i l i t i e s  
•  
r e p r e s e n t a t i o n  
•  
r o u t e  l e a r n i n g  
•  
e n v i r o n m e n t a l  l e a r n i n g  
P a p e r s  g i v e n  a t  t h i s  s y m p o s i u m  f o c u s e d  o n  c u r r e n t  r e s e a r c h  a n d  t h e o r y  
i n  c o g n i t i v e  m a p p i n g ,  a n d  h i g h l i g h t e d  t h e  m u l t i d i s c i p l i n a r y  n a t u r e  o f  t h e  
f i e l d  a n d  t h e  u n i q u e  o p p o r t u n i t i e s  f o r  c r o s s - d i s c i p l i n a r y  r e s e a r c h .  T h e  v a r i e d  
d i s c i p l i n a r y  b a c k g r o u n d s  o f  t h e  p a r t i c i p a n t s ,  i n c l u d i n g  b e h a v i o u r a l  a n d  
c o g n i t i v e  g e o g r a p h e r s ,  d e v e l o p m e n t a l  a n d  c o g n i t i v e  p s y c h o l o g i s t s ,  a n d  
c o m p u t e r ,  c o g n i t i v e  a n d  i n f o r m a t i o n  s c i e n t i s t s ,  r e f l e c t  t h i s  m u l t i d i s c i p l i n a r y  
( a n d  i n c r e a s i n g  i n t e r d i s c i p l i n a r y )  n a t u r e  o f  c o g n i t i v e  m a p p i n g  r e s e a r c h .  
P a p e r s  p r e s e n t e d  d u r i n g  t h e  s y m p o s i u m  s e r v e ,  i n  p a r t ,  a s  t h e  f o u n d a t i o n  
f o r  t h e  c h a p t e r s  i n  t h i s  b o o k .  R a t h e r  t h a n  s i m p l y  p u b l i s h  t h e  p a p e r s  
p r e s e n t e d  a t  t h i s  s y m p o s i u m  ( s e e  F r e u n d s c h u h  a n d  K i t c h i n ,  1 9 9 9 ) ,  t h e  
c h a p t e r s  i n  t h i s  t e x t  g o  b e y o n d  t h e  s c o p e  o f  t h e  s y m p o s i u m  p r o v i d i n g  a n  
a c c o u n t  o f  p a s t ,  p r e s e n t  a n d  f u t u r e  r e s e a r c h  w i t h i n  a  s p e c i f i c  f i e l d  o f  e n q u i r y ,  
c o g n i t i v e  m a p p i n g .  I n  t h e  ' p a s t '  s e c t i o n  o f  e a c h  c h a p t e r ,  a u t h o r s  p r o v i d e  a  
b r i e f  h i s t o r y  o f  t h e  m a i n  d e v e l o p m e n t s  l e a d i n g  t o  t h e  p r e s e n t  t h i n k i n g  a n d  
e m p i r i c a l  a p p r o a c h e s .  I n  t h e  ' p r e s e n t '  s e c t i o n ,  a u t h o r s  d i s c u s s  t h e i r  o w n  
e m p i r i c a l  r e s e a r c h  t o  p r o v i d e  c o n c r e t e  e x a m p l e s  o f  w o r k  i n  p r o g r e s s .  I n  t h e  
' f u t u r e '  s e c t i o n ,  a u t h o r s  i d e n t i f y  k e y  c o n c e r n s  a n d  q u e s t i o n s  t h a t  f u t u r e  
r e s e a r c h  s h o u l d  a d d r e s s .  A u t h o r s  w e r e  c h o s e n  b e c a u s e  o f  t h e i r  e x p e r t i s e  i n  
r e l a t i o n  t o  a  p a r t i c u l a r  t o p i c ,  a n d  t o  p r o v i d e  a  b a l a n c e  o f  c o n t r i b u t o r s  f r o m  
d i f f e r e n t  d i s c i p l i n e s  a n d  g e o g r a p h i c  l o c a t i o n .  T h e  f o c u s  o f  e a c h  c h a p t e r  w a s  
c h o s e n  s o  a s  t o  p r o v i d e  a  c o m p r e h e n s i v e  o v e r v i e w  o f  t h e  f i e l d  o f  c o g n i t i v e  
m a p p i n g ,  t a k i n g  i n t o  a c c o u n t  t h e  r a n g e  o f  d i s c e r n i b l e  s u b - f i e l d s .  A f t e r  f o r t y  
y e a r s  o f  r e s e a r c h  w e  f e l t  i t  t i m e l y  t o  t a k e  s t o c k  o f  h o w  t h e  f i e l d  o f  c o g n i -
t i v e  m a p p i n g  h a s  d e v e l o p e d ,  t h e  b r e a d t h  a n d  d e p t h  o f  p r e s e n t  r e s e a r c h ,  a n d  
t h e  f u t u r e  q u e s t i o n s  w h i c h  n e e d  t o  b e  a d d r e s s e d .  
T h e  r e s u l t i n g  b o o k  i s ,  w e  t h i n k ,  a  c o h e r e n t ,  c o m p r e h e n s i v e ,  a c c e s s i b l e  
a c c o u n t  o f  c o g n i t i v e  m a p p i n g  r e s e a r c h  t h a t  p r o v i d e s  a  d e s c r i p t i o n  o f  t h e  
c u r r e n t  s t a t e  o f  p  
g a t e .  I t  i s  o u r  h e  
r e s e a r c h e r s  i n  a  t  
r e s e a r c h  a n d  a l s o  1  
R e f e r e n c e s  
B l a u t ,  ] . M .  ( 1 9 9 9 )  .  
C a n t e r ,  D .  ( 1 9 7 7 )  2  
- - a n d  L a r k i n ,  F  
E n v i r o n m e n t a l  P s y c  
C a r l i n g ,  S .  ( 1 9 7 8 )  (  
e n c e s .  T e a c h i n g  G  
C o r n e l l ,  E . H .  a n d  l c  
m e d i a .  E n v i r o n m e n  
C o u c l e l i s ,  H . ,  G o l l 1  
a n c h o r - p o i n t  h y p <  
7 ,  9 9 - 1 2 2 .  
D o w n i n g ,  F .  ( 1 9 9 2  
E n v i r o n m e n t  a n d  B  
D o w n s ,  R . M .  a n d  S t  
- - a n d  S t e a ,  D . '  
E n v i r o n m e n t ,  C h i G  
- a n d - - W  
H a r p e r  a n d  R o w .  
E g e n h o f e r ,  M .  a n d  
G e o g r a p h i c  l n f o r m a  
F r e u n d s c h u h ,  S . M .  <  
c o g n i t i v e  m a p p i n l  
G a r l i n g ,  T . ,  B o o k ,  i  
l a y o u t  o f  t h e  e v e r ;  
j o u r n a l  o f  E n v i r o m  
- a n d  G o l l e d g e  
B e h a v i o r  a n d  E n v i r  
H o l l a n d .  
G o l l e d g e ,  R . G . ,  K L  
g e o g r a p h i c a l  i n f o  
I n t e r n a t i o n a l  J o u r n ,  
H a r d y ,  G .  ( 1 9 3 9 )  L  
J a c k s o n ,  P .  ( 1 9 9 6 )  
j o u r n a l  o f  N a v i g a t  
J a c k s o n ,  P .  a n d  K  
r e s e a r c h .  j o u r n a l  o  
J a c o b s o n ,  R . D .  (1~ 
G e o g r a p h i e s  o f  B l i r .  
- a n d  K i t c h i n ,  l  
n e s s :  e x p l o r i n g  t h f  
i n  G e o g r a p h i c  I n f o r  
:search and future direc-
;ain a coherent summary 
zed and practised. The 
d into five sessions, plus 
~sented detailed a wide 
: of substantive theoret-
-rent research and theory 
lisciplinary nature of the 
. nary research. The varied 
:luding behavioural and 
itive psychologists, and 
ect this multidisciplinary 
ive mapping research. 
. n part, as the foundation 
rrply publish the papers 
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f work in progress. In the 
nd questions that future 
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Jf how the field of cogni-
th of present research, and 
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vides a description of the 
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current state of play and a 'map' of what future research should investi-
gate. It is our hope that the book will provide a useful source book to 
researchers in a number of disciplines interested in cognitive mapping 
research and also provide impetus for future interdisciplinary collaboration. 
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